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Apocrine epithelial�
myoepithelial carcinoma of the
parotid gland with concurrent oncocytic change: a novel

variant

Shu Xia, MD,a,b Xinming Chen, DDS,b Shaodong Yang, MD, DDS,b Xueqing Zheng, MD,a,b

Yaying Hu, MD,a,b and Jiali Zhang, PhD, DDSa,b
Epithelial�myoepithelial carcinoma (EMCa) is a rare, low-grade, malignant salivary gland tumor. Here, we report an

unusual case of an EMCa with extensive apocrine and oncocytic changes. The tumor occurred in the left parotid gland of a

68-year-old male. Histologically, the tumor was characterized by a biphasic arrangement of luminal ductal cells and ablu-

minal polygonal myoepithelial cells, with prominent apocrine differentiation in the luminal layer and dense eosinophilic

cytoplasm in both components. Immunohistochemically, the ductal epithelial component was positive for cytokeratin 7,

androgen receptor, gross cystic disease fluid protein 15, and human epidermal growth factor receptor 2, and both compo-

nents were diffusely positive for anti-mitochondria antibody and phosphotungstic acid�hematoxylin. EMCa with apocrine

differentiation or oncocytic change is an uncommon variant. To the best of our knowledge, this report describes the first

case of these 2 variants coexisting in EMCa tumor cells to be reported in the English-language literature. Awareness of the

histopathologic features of EMCa is necessary to avoid making an incorrect diagnosis. (Oral Surg Oral Med Oral Pathol

Oral Radiol 2019;128:530�537)
Epithelial�myoepithelial carcinoma (EMCa) is a

rare, low-grade, malignant neoplasm, which was ini-

tially described by Donath et al. in 1972.1 EMCa

encompasses approximately 1% to 2% of all salivary

gland neoplasms and 2% to 5% of malignant salivary

gland tumors and occurs mainly in the parotid gland

(60%�75%). The tumor typically occurs in the 6th and

7th decades of life and has a slight female predilection.2

EMCa is the prototypical “biphasic” salivary gland

tumor that is composed of a tubular to nested bilayered

arrangement of small luminal ductal cells with dense

eosinophilic cytoplasm and abluminal polygonal

myoepithelial cells and classically clear cytoplasm.

EMCa invades in a deceptively innocuous pattern, with

a multinodular pushing border. There is minimal

nuclear pleomorphism and a low mitotic rate, which

ranges from 1 to 4 per 10 high-power fields (HPFs).3

Although this biphasic pattern is reproduced

throughout in most EMCa cases, a small subset may

present a spectrum of variant phenotypes (i.e., onco-

cytic, spindle, clear, or sebaceous) in both cell compo-

nents. These rare variants have confusing features that

sometimes increase the difficulty of a differential diag-

nosis. For example, EMCa with oncocytic change

needs to be differentiated from oncocytic carcinoma.
aThe State Key Laboratory Breeding Base of Basic Science of

Stomatology & Key Laboratory of Oral Biomedicine Ministry of

Education, School & Hospital of Stomatology, Wuhan University,

Wuhan, China.
bOral Histopathology Department, School and Hospital of Stomatol-

ogy, Wuhan University, Wuhan, China.

Received for publication Dec 6, 2018; returned for revision Mar 4,

2019; accepted for publication Mar 25, 2019.

� 2019 Elsevier Inc. All rights reserved.

2212-4403/$-see front matter

https://doi.org/10.1016/j.oooo.2019.03.015

530
EMCa with apocrine differentiation may be confused

with intraductal carcinoma (IDC). Double-clear EMCa

gives the tumor an appearance of clear cell carcinoma.

EMCa with high-grade transformation should be dis-

tinguished from another high-grade carcinoma type.

To avoid misdiagnosis, EMCa with rare phenotypes

need to be fully characterized histologically. This

report presents a case of EMCa with apocrine and

oncocytic changes in the luminal ductal cells and onco-

cytic changes in the abluminal myoepithelial cells.
CASE PRESENTATION
The case was retrieved from the records of the Depart-

ment of Pathology at the Hospital of Stomatology,

Wuhan University (Wuhan, China). Clinical character-

istics and follow-up data for the patient were obtained

from the patient’s medical records. This study was con-

ducted with approval from the local ethics committee,

and consent was obtained from the patient.

A 68-year-old man presented with a painless mass of

3 months’ duration in the left parotid gland, but with-

out obvious enlargement. The patient’s past medical

history included hypertension and schistosomiasis. Pal-

pation during the clinical examination revealed a

2.5-cm mass, which was described as firm and well-

defined at the lower margin of the left earlobe. No

facial palsy was noted, and no palpable lymph nodes

were present in the head and neck region. The patient

did not undergo preoperative magnetic resonance imag-

ing or computed tomography examination. After the sur-

gery, the medical advice for him was to be under

observation in regular follow-up visits every 3 to

6 months. Radiation therapy or other further treatment

was unnecessary unless local recurrence and metastasis

occurred. However, it was found that the patient chose

http://crossmark.crossref.org/dialog/?doi=10.1016/j.oooo.2019.03.015&domain=pdf
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to undergo postoperative radiotherapy at another institu-

tion. The patient was alive without any relapse or metas-

tasis at the last date of analysis (6 months after surgery).

MATERIALS ANDMETHODS
Routine hematoxylin and eosin (H&E) staining, immu-

nohistochemistry (IHC), and fluorescence in situ hybrid-

ization (FISH) were performed, using 4-mm-thick

sections of formalin-fixed paraffin-embedded tissue.

For IHC staining, tissue sections were incubated, with

antibodies directed against the following protein mak-

ers: anti�cytokeratin 7 (Maxim, Fuzhou, China), anti-

androgen receptor (AR) (Maxim, Fuzhou, China), anti-

human epidermal growth factor receptor-2 (HER-2)

(Maxim, Fuzhou, China), anti-calponin (Maxim, Fuz-

hou, China), anti�smooth muscle actin (SMA) (Maxim,

Fuzhou, China), anti-p63 (Maxim, Fuzhou, China),
Fig. 1. (A) Low power morphology of epithelial�myoepithelial car

tumor nodules (hematoxylin and eosin [H&E]; original magnificatio

demarcated pushing border. (B) Biphasic tubular structures with varie

One tumor nodule showed an area of abundant hyaline stroma at lo

high magnification (D, H&E; original magnification£ 200). A high-re

is available as eSlide: VM05571.
anti-vimentin (Maxim, Fuzhou, China), anti-S100

(Maxim, Fuzhou, China), anti-SOX10 (Maxim, Fuzhou,

China), anti�gross cystic disease fluid protein 15

(GCDFP-15) (Maxim, Fuzhou, China), anti-mitochondria

antibody (1:200, Novus, Littleton, CO), anti-DOG-1

(Maxim, Fuzhou, China), anti-mammaglobin (Maxim,

Fuzhou, China), anti�estrogen receptor (ER) (Maxim,

Fuzhou, China), and anti-Ki-67 (Maxim, Fuzhou, China).

Staining with periodic acid�Schiff (PAS) with diastase

digestion (Baso, Zhuhai, China) and phosphotungstic

acid�hematoxylin (PTAH) (Baso, Zhuhai, China) was

also performed. The overall mitotic rate was expressed as

the number of mitoses per 10 HPFs using a£ 10 or 22

ocular and a£ 40 or 0.65 objective.

To detect HER-2 amplification, we performed FISH

by using the HER-2-DNA Probe Kit (Anbiping,

Guangzhou, China).
cinoma (EMCa) with an enlarged cystic area and several solid

n£ 5). The tumor had a lobulated growth pattern with a well-

d sizes and shapes (H&E; original magnification£ 40). (C, D)

w magnification (C, H&E; original magnification£ 40) and at

solution version of this slide for use with the Virtual Microscope

eslide:VM05571


Fig. 2. (A) The tubular structure consisted of an inner layer of large, round or columnar to polyhedral ductal epithelial cells and

an outer layer of polygonal myoepithelial cells (hematoxylin and eosin [H&E]; original magnification£ 200). The cytoplasm of

both cell components had abundant eosinophilic granules. (B) Cribriform pattern formed by ductal overgrowth (H&E; original

magnification£ 200). (C) The luminal ductal cells proliferated in a papillary pattern (H&E; original magnification£ 200). (D)

The ductal epithelial cells had prominent apical snouts and decapitation secretion typical of apocrine differentiation (H&E; origi-

nal magnification£ 400). (E) Hyaline stroma was observed surrounding the duct-like structures (H&E; original magnifica-

tion£ 400). (F) The myoepithelial cells with classically clear cytoplasm in the local area with the hyalinized stroma (H&E;

original magnification£ 400). (G) The arrow shows tripolar mitosis in a luminal cell (H&E; original magnification£ 400). (H)

The arrow shows ring-shaped mitosis in a myoepithelial cell (H&E; original magnification£ 400).
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RESULTS
Histopathology
The tumor was described as being 4.5£ 4£ 2 cm in

size, with a circumscribed border and a solid-cystic cut

surface. The tumor’s shortest axis was close to the

length of the palpation diameter. There was discrep-

ancy between the clinical size and the gross size, possi-

bly because of the tumor location, long axis direction,

and different measurement methods. Histopathologi-

cally, the tumor was surrounded by a dense stroma and

exhibited a lobular configuration composed of a solid

area, a cystic change area, and a hyaline stroma area

(Figure 1). The tumor cells were arranged in a biphasic

tubular structure, which comprised inner ductal epithe-

lial cells and surrounding myoepithelial cells, exhibit-

ing varied sizes and shapes (Figure 2A). The large,

round or columnar to polyhedral luminal ductal cells

were single-layered or proliferated in a papillary and

cribriform pattern (Figures 2B and 2C). At higher mag-

nification, the luminal cells had densely granular eosin-

ophilic cytoplasm and round to oval vesicular nuclei,

often with conspicuous nucleoli. The luminal border

had prominent apical snouts and decapitation secretion,

typical of apocrine differentiation (Figure 2D). The

outer layer myoepithelial cells were polygonal or spin-

dle shaped, with fine, granular, eosinophilic cytoplasm.

In one area, abundant hyaline stroma was observed sur-

rounding the duct-like structures (Figure 2E). Here, the

myoepithelial cells predominated, showed overgrowth,

and compressed the ductal component to such an extent

that it was barely discernible. The classically clear

cytoplasm of tumor myoepithelial cells could only be

seen in the local area with hyaline stroma (Figure 2F).

A well-demarcated pushing border, rather than

frankly infiltrative invasion, was observed in this case.

Cytologically, moderate to severe cellular atypia and

mitoses were frequently observed. The mean overall

mitotic activity was 22 mitoses/10 HPFs. Occasionally,

atypical mitoses were seen in both the luminal ductal

cells and the myoepithelial cells (Figures 2G and 2H).

IHC and histochemistry
The immunohistochemical findings are summarized in

Table I. The ductal epithelial component of the tumor

was positive for cytokeratin 7, AR, GCDFP-15 and

HER-2 (Figure 3). GCDFP-15-positive tumor cells

comprised almost 80% of the luminal area. The myoe-

pithelial component was positive for the calponin,

SMA, P63, vimentin, SOX10, and S100 protein

(Figure 4). Strong positivity for the anti-mitochondria

antibody was observed in greater than 90% of both cell

components (Figures 5A�5C). PTAH staining dis-

tinctly illustrated fine blue cytoplasmic granules that

represented mitochondria (Figure 5D). The Ki-67 pro-

liferation index averaged 12.8% (range 7.8%�18.1%).



Fig. 3. (A) Cytokeratin 7 (CK7) showed strong cytoplasmic staining in the ductal component (immunohistochemistry [IHC];

original magnification£ 200). (B) Androgen receptor (AR) showed nuclear positivity in the ductal component (IHC,£ 200).

(C) Apocrine differentiation can be highlighted by gross cystic disease fluid protein 15 (GCDFP-15) (IHC; original magnifica-

tion£ 200). (D) HER-2 staining had 2+ immunoreactivity in the membranes (IHC; original magnification£ 200).
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Other markers, such as DOG-1, mammaglobin, ER,

and PAS, were negative.

Molecular genetic detection
FISH was performed to assess HER-2 amplification

because this case had HER-2 IHC overexpression (2+).

The HER-2 gene was not amplified in this case.

DISCUSSION
EMCa is the prototypical biphasic salivary gland

tumor, which is composed of a tubular to nested bilay-

ered arrangement of the inner ductal epithelial cells

and outer myoepithelial cells.2 Typically, myoepithe-

lial cells that dominate the picture in EMCa are large

and polygonal and have a clear cytoplasm. The ductal

component usually comprises small, lightly eosino-

philic, cuboidal to low columnar cells that form

tubules. Partial encapsulation and cystic change are

noted in 30% of EMCa cases. Additionally, the tumor

nests are often accompanied by varying degrees of hya-

line sclerosis. IHC staining can be used to highlight the
biphasic appearance of EMCa. Generally, the luminal

ductal components are positive for low-molecular-

weight cytokeratin, whereas the myoepithelial cells are

positive for p63 and muscle markers, such as SMA,

calponin, and vimentin.2 Similar to classic EMCa, the

tumor in our case presented the characteristic biphasic

tubular arrangement, focal hyaline stroma and cystic

changes, and distinctive myoepithelial and ductal epi-

thelial markers. All of these characteristics confirmed

the EMCa diagnosis. However, in this case, the

remarkable differences from the classic EMCa were

that the tumor cells displayed oncocytic and/or apo-

crine changes, with variant cytologic and morphologic

appearances.

Although rare, EMCa has several described variants,

including EMCa with high-grade transformation,

EMCa ex pleomorphic adenoma, double-clear EMCa,

sebaceous EMCa, oncocytic EMCa, and apocrine

EMCa.2,4-6 Among them, the oncocytic and apocrine

variants account for 8% of all cases.7 Oncocytic EMCa

was described initially by Savera and Salama in 2005,8



Fig. 4. (A�C) Myoepithelial cells were indicated by S100 (A, immunohistochemistry [IHC]; original magnification£ 200),

smooth muscle actin (SMA) (B, IHC; original magnification£ 200), and P63 (C, IHC; original magnification£ 200) IHC stain-

ing. D, The Ki-67 proliferation index was approximately 12.8%, and Ki-67 expression was seen both in the ductal epithelial cells

and myoepithelial cells (IHC; original magnification£ 200).
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and apocrine EMCa was described by Seethala et al. in

2009.5 Although oncocytic and apocrine changes may

be seen focally in many conventional EMCa cases,

generally, they are only designated as variants when

the oncocytic or apocrine components comprise greater

than 50% of the tumor area.7

In the case presented here, the tumor had character-

istics of oncocytic and apocrine changes, moderate to

high cellular atypia, and a higher mitotic index, sug-

gesting a distinct subset of EMCa. Similar to apocrine

EMCa, almost 80% of the luminal cells were large and

proliferated with prominent apical snouts and decapita-

tion secretion and were positive for AR, HER-2, and

GCDFP-15. H&E staining and the IHC results with the

anti-mitochondria antibody indicated a diffuse onco-

cytic change in both myoepithelial cells and luminal

cells. Interestingly, although this case resembled clas-

sic or apocrine EMCa because of the presence of a lob-

ulated growth pattern, the diagnosis of “low-grade

malignant tumor” should be made prudently. The evi-

dence of cellular atypia, multipolar mitosis, a high
mitotic index (22 mitoses/10 HPFs) and the Ki-67 pro-

liferation index in the focal area (18.1%) seemingly

indicated a higher malignant phenotype. Whether this

new variant has a risk of high-grade transformation or

not is unknown. Long-term follow-up is necessary to

assess its biologic behavior. Here, according to

Seethala’s review and case reports, we summarize the

main points for the identification of classic EMCa,

oncocytic EMCa, apocrine EMCa, and the tumor in

our case on the basis of these pathologic features, as

shown in Table II.

The differential diagnosis should include salivary

malignant tumors presenting with a biphasic arrange-

ment, apocrine differentiation, and oncocytic change.

The ductal structure composed of the inner ductal epi-

thelial cells and outer myoepithelial cells was similar

to that of IDC, which had been reported with promi-

nent oncocytic change in some cases.9 However, the

cells surrounding the ductal component are nonneo-

plastic myoepithelial cells. These myoepithelial cells

display small, uniform nuclei and line the basement



Fig. 5. (A) The oncocytic change was characterized by strong and diffuse positivity for the anti-mitochondria antibody in both the

area with hyaline degeneration where myoepithelial cells predominated (left) and the cribriform region where ductal cells predo-

minated (right) (immunohistochemistry [IHC]; original magnification£ 100). (B) The anti-mitochondria antibody highlighted

the abundant mitochondria in the ductal cells (IHC; original magnification£ 400). (C)Myoepithelial cells (IHC; original magnifi-

cation£ 400). (D) Phosphotungstic acid�hematoxylin (PTAH) staining distinctly illustrated fine blue cytoplasmic granules (IHC;

original magnification£ 400).
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membrane in an orderly manner, which is in contrast to

the larger and more polygonal appearance of EMCa.

Additionally, the Ki-67 proliferation index of the nor-

mal myoepithelial cells around the IDC nests is low,
Table II. Pathologic differences between 4 variants of EMC

Diagnosis Ductal

component

Myoepithelial

component

Heterolo

elements

Classic EMCa Smooth luminal

surface

Clear �

Oncocytic EMCa Smooth luminal

surface

Clear or

oncocytic

Sebaceou

differe

Apocrine EMCa Apical snout and

decapitation

secretion

Often clear �

Apocrine EMCa with

oncocytic change

Apical snout and

decapitation

secretion

Often oncocytic �

AR, androgen receptor; EMCa, epithelial�myoepithelial carcinoma; GCDFP
whereas the tumor myoepithelial cells in EMCa show a

more activated pattern. Moreover, S100 usually shows

diffuse positivity in IDC, whereas it is merely

expressed in the myoepithelial cells in EMCa. The
a

gous Immunohistochemistry

(ductal Component)

PTAH mitoses /10 HPF

AR(�), HER-2(�),

GCDFP-15(�),

mitochondria(�)

- 1-4

s

ntiation

AR(�), mitochondria(+) +

AR(+), HER-2(+),

GCDFP-15(+)

-

AR(+), HER-2(+),

GCDFP-15(+),

mitochondria(+)

+ 22

-15, gross cystic disease fluid protein 15.
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papillocystic growth and eosinophilic cytoplasm of the

tumor cells in our case raised the possibility of secre-

tory carcinoma, which can also show apocrine mor-

phology.10 Strong and diffuse S100 protein expression

and positive mammaglobin are significant for the dif-

ferential diagnosis.11 Furthermore, the ETV6-NTRK3

fusion gene is specific for secretory carcinoma.12

Oncocytic carcinoma is characterized by large polyhe-

dral cells with abundant granular eosinophilic cyto-

plasm and round to oral vesicular nuclei arranged in

solid sheets or tubular structures.13 The feature of

oncocytic carcinoma that is most different from that of

EMCa is its negativity for muscle markers. In previous

reports, oncocytic and apocrine EMCa were reported

as novel variants in only 2 articles by Seethala.5,7 We

diagnosed the tumor in this case as apocrine EMCa

with a diffuse oncocytic change on the basis of mor-

phologic evaluation and IHC, with careful exclusion of

the various differential diagnoses discussed above.
CONCLUSIONS
This subset of EMCa has not been described previously,

and this report provides for a deeper understanding of

its histopathologic characteristics. Because this case is a

rare variant of a rare tumor, more cases and a longer fol-

low-up period are necessary to further elucidate its bio-

logic behavior, prognosis, and genetic profile.
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